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Abstract of JP1 1 328963 

PROBLEM TO BE SOLVED: To improve the entire part 
speed and band width of a memory circuit by first and 
second narrow-band pulses which induce the processing of 
the respective bits of memory data during a reading-out or 
writing mode of the operation. 

SOLUTION: An intrinsic differential clock generator 300 for 
generating complementary clock signals CLK./CLK from a 
clock signal CLOCK supplied by a system controller 302 
connects the clock signals CLK,/CLK to the two input 
terminals of a synchronous memory device 304. The internal 
clock circuit 306 of the synchronous memory device 304 
generates the narrow-band pulse at the rising edge in the 
respective edges of the signal CLK./CLK and result signals 
EVEN- P: E..P and ODD- : O.P respectively operate even 
number and odd number memory core circuits. The intensity 
of a DQS signal may be improved by adding a data strobe 
signal for the purpose of the data alignment during the 
reading out and writing operation time. 
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±IBSf5 1 9 u >y ? «S^tcS^ $ *u ±!Egl 

?ft# O — 3C7)X -y i?Tm 1 S^^^U'X ( n a r r o 

w pu 1 se) £f^$it6^<7)§ll 7o-y:7[IJS& 

±IBS2^D.y^^^-^$it. ±K!g2J§Bffl7o.y 
? fl^— ocox . y ^"cm 2 ggffi&'NVUX -fr* 
JtabcOlfS 2 ? o -y ? BR***, 

±IE^li3j:l/±iem2^^^^(i^ ; ey ■ t-9 

<*>*tr -y h<o^a^^-rs z t zim t -r s^fM 
n^ja i Kieifro^fM * y mm. 

CW*«3] ±!e^l^o-y^088<i±ie^l^o-y 
7 fl-f-Oi: *>±# 0 X -y ^'T±iem 1 IRtttt' 

xlB^2^o-y^EK«±±ie^2^u-y^fi-?- 

Sit ^mfc -f •& W«JS 2 tcK»<OiWWM * 'J f£ 

a. 

mi t -thmamA zs&eti&mK* * y us. 

.4 'v7X (graphics) ■ T^-feX • * 

ftUfcitf^&^x-^S^-e&SFSlT*-? • * 

Tizwm Lti&mzwfrti& z t zwAk-j-bmtm i 
GSBtwrnftx* yga. 

as?n -y ^«^c»wwsris2s«i^ o -y rm^zmi 

*#><7)08&£ji err § > ^ y ^pst . 
±e? o •v9^.^axxf±M^^)mmmzm^^ix 



±f£3i i?n7 ?asBHcss-£§ftT±ieiiS i JWffl? o -y 

^fl-f <0 — PCOX -y ^'•C*^ 1 S^i^Vl-X ( n a r r o 
w pulse) Zft*k2l£hfzib<?>&l ?n<y?®« 
k; 

±IBS§ 2 7 O y KIS^SitT JJE» 2 JSJ8§7 D y 

^ ?W >y >?"«(S 2 KflW/t»X»fK£S«« 

— ^ • b* -y h s-^oa-r s fcAOBMa»> 

l^W : 3rlS]StcJ:0S«?^-?»i ( !: Sr#€S!i:-rS^^y ■ 

Hint?-* ■ rtxt&mtn >fi7x-xzmtz 
±Miis>?vi-x • st^vgimzm-szti&ztznm 

[man i i i ±ie^< * y wmu. 

©JffllQ^'-y^i:. 

hn— 7"; X7-TUyy®m (data strobe 
steering circuit)!:, 

$ijfflin^.y ^ t z-ttsz t zim t-r&m&m i o 
«^^ey • ^t-a. 
[»^ii2] ±ie^*ysa«, 
±ier h v>x/mw^Aiz&«m-0rztitzm ! ®.coT y u 

±IBt-^ • / ^ iz& « t&^fitzWk<nir~ ? Wf- 

iif-^ ■ xha-ym^zmm-f&tzMz&itzti 
■ri.if*«i otciBK^^ y • yxfA. 

[t»£JS13] ±IB^ty^B«i^2r-? • Abo 

±iem i t — 9 ■ * y n-ym*$-ii±MiT-? ■ a-xt- 
<f>% i yiv-TttMMmzx. *)MM2tihm i 

-T-^SrXho-y (strobe) U ±te^2r 
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imxm 1 4 3 ±ie^ i ^u-r • =f-f\i±wu 
-r& J: 3 tc«a*i* i fc ^^tst-r&if i 2 teen 

(75^^ 'J • i/X'fk.. 

HIM&B16 3 iffimxho-rsfg^ivv^*:? 
n ••/ ?*?-et±!eig 1 x h o-yasg^fc T-^iaffll 

mUsJ;tf##3i*T-?£S^J£-£i>SJIlT : -:$' • x 

^yga. 

?4cfc±lESIS 1 x hn-^tf-^OTtlA^ 
^rv^j; dtefiBis<ift.i t i imt-t hm^m 1 tciEtt 
>JS». 

[ft*«i 93 ±ies2r-^ •xhn-yi^i 

J8tc*tfi i: £«®i:-f 1 8teffitt<VNMM 

^USia. 

tW*3S2 0 3 U ■ r-? £3f^T 

w>*±te§ii r-? • ^ho-/ ■ ■ ty 

r>Z t -t -g>¥35fM * 'J i£B. 

i it 213 ±f e tr > - r *j v ffimumwmmv 



vtWc^X/C.- ±tam l t-9 • x hD-/ • by»i 

[»#jS2 2 3 ±a^>-T^ hmmtm2T-? • 

Xbv-7m^£W&-t&t:#>l£l&i!rZtlt:m2T : -? 

■ vyzmz&tsztzimk-r&mmis 
2 o iztmco^mft* * «j sib. 

[|f^2 3 3 Ilf^oM^f-^ • fy*jJ:V 

2^jt<rymL<^"f—9 ■ tvt>«ti/±iem2x-^ • x 
y u--r ■ e^(i±ie^a«om2fis^a*»as z t 

[ f*33H 2 4 3 ±f ess l W<of- * - fc v±«ot- 

-T'Sfu ±ie^2^ox-^ • t^jKo-r-^tti 

ftmfrL>mmztitzm2mm7vv7m*i- (±ie^2jg 

mm^ij^x'iMm 1 fc«j;Lf±ie^2<o-a^ji«!w 
fciHWW'* (±ta®itjj:t/±iem2o-a<7)-en 

i mmi 2 6 3 ±tea^wtcsaat- seigii, 

m^-tiiL^^lMiiyy^vii-x ■ * ^ 'J SIBtcWT 

s^b--y h^sg^tiiLx-^ (±ie^b-y h<7)m^m 

Lr-^<7)#b'-y h«i^M=5r^T:'±iaB 1 is £V±. 

tern 2 ^-a*^oiisiiw^$i^i*^vuxT%*$n 
ZT-fm^-iz&mmizms-r&mst z-stszt 
zmLt-?hm?m2 sizimnisyra-rx ■ «y 

[000 13 

ttm-ftmi *«siwty- yxfi« 
^^^uga^it/^v^o^ • ^*y§ga<o» 
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[0002] 

v (dram) coid^^ums&oa^K^-ri)^ 

>j E&tmimwmb mm Lxm^x-z s j: 3 c-*-* . 
?x3-y ?<o^a«5rs— x mmmz\t±*>±.& Ox 

•^(rising e dge ) (C|5|W$<Xi.. 
[00031 01 Sr#83-f ftfcT. 7 o y ? - v-y? 

[0004] it«^D7?MSl 02(i?a>y? 

ft-^-c LK^^^-tirT^^'jsiai o occs«-ri.. 
2 \mmmzisx^M>(n>%mcmK*mm-h ? a -y ? 

fl-Sf-C LK(7)i*,i*5»)i7 V s • 9 A 5 y^*f«t£StE 

(duty c.ycle)?;)$^;n7?If^ 
4i§ii:?,^n-y^fi-^CLK<7)±T , 5x-yv ; ^(i:l 5% 

*>'^D y ^fl-^C LK<?}:£*>±#OX-y ^[nl^§il^> 

[00 0 5] ll2«:fii5lM^(cf&&#-?o-y? • X* 
•J ^H<0B!^!il L«rt££ 0^ Lfc ? -f S y^T'ifc & . 
[00 06] S^UiiiO. A ^vyX'TgM* 

m^&T^^-y : Jtf$E£<,zmm2tih%.m<,z. m^-tnL 

•y^"C-3%±-n». l^'ot, 1 0 n sji]»i£# 

Ofi^OCLKmW^t^ilS^f. ATOx-y^' 
T<7) 1 5 %»£r-?»^y>£^ 3 . 5 n s 9 4 

[00073 wmmmmi't't rn-vy ( p 

i P e 1 ining) (OX dtc®B&tfficr>ti>m$:?rtZ 
L*>U ra&DRAMi9t±&AHwa<©tfrt&m5£<0 

[0008] 

o-rX • ^*U&^a-y^>^ ( c 1 o c k i ng ) $ 

[0009] -sismwcfc^-t . *%mmmb%2. 
o<o? o y ^ft^-^sft lx 2^x07 o -y rm^izgm 

[ooio] sv ^zmttconwbtc 2 oo? □ y 9 

£S(rrS2o<7)?o-y? ■ trycojfttJix-^^^S 



t x t - * ^^fc ± y «-^5$s^ 
[0011] *wmfccomw,*>->?v j )-x • **:'J 

•y?(I^£gff-f.g>t?yoJ:d$:T-:? • ^hn-/ • 
fy (data strobe pin) £8ii#a*£>-?> 
try (noisy P in) 1)>e,m<ffitLXT-? -V 

[0012] immmiz x -it. «u 

[00 13] 

mM*mm-z>K#>cr>^m Liztf^x. — saMjjts 

ztitzmifa-ytm^t. m2mm?vy?m^z$: 
m-htzwz&izzntz^fvytwFb. ±iemi 

— ;><7)X -y y'T-m 1 S^l^/PX (narrow pu 

1 s e ) zmL%-£htz#><r>m\ 7U-y?®mt. JJE 
m2^o y^si8^tcte^$^ ±.tem2mm7v-y7m 

^•<7)-oc7)x -y ^'Tlg 2 mtW VUX $ -fr h fz#> 
<O»2^Ov^0»'«r*». Kjf^<yD^tilLt^(i*# 

a^*- 1 *jj:t/±ie^2^ 

[ 0 0 1 4 ] t> d^-L^<r>mmm\,za\^x. ±ie^ 

1 mm? d y ^fl-f-fc «ttX±IBm 2 JS«8i? a -y 7ft#(i 

[0015] IStc, 1 -y ^@g§{i±!e^ 1 ^ 

0 -y 7m^<r>±ii±.tf Ox -y ^CJJ2» 1 8mM/^x 

±iem2 7D-y^nns«i±ies2^o-y^ 

[0016] #?£BJi<7}ffe<9H»«iK:fcU-C , JR 1 Affl 
9 u y ^ (i-^-fc i If ±IE« imm?U y-7 fi^^fflfflW 

Ltz?v-y?mimt. Jiie?o-y?f&£S(c&-i=i-s*x 

usfjffli^t. ±ie^D.y^^st}<J;t/±ie^^ ysoffli 
^y^o^x • ^^y^aji. ±.Mzmimm?u-y7m 

^Z&m-htzMz&&Zixrz&\9v-y'7%iFFb. ± 

1 Bm 2 JUJIJi ^ o ••/ ?fi-5y£gf!-3- S^tf>(cfe-&$ 

2?Q7?Sfi. ±ie^l^0.y^Sg^tC^$iXT 
±l£^ 1M/D7/ fl^tfO-OOX -y i/X'W. 1 S^feg 
vnVUX (narrow pulse) $r%^$-y:S^:*^ 
<nW,l-7u y7®&t. ±iem2 2?a-y^3g^(c^$ 
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*lT±ta3S 2 mm 9 o <y ? ft-^<0-OC0X -y 2 & 

H->(4±ia^ i aHMBw* k jje* 2 ^^^xra 
cooi7] t o'j?Lni£cr>mimmizti\\x. ?-9 

[0018]**:. *f6BJ(j;^3{,^t|et$iX^^ 1 

o y rm^zm, i ? o - y ?m=?~c$tmt&fmb . 
nm*e>tmzixtim2mwv'y?m^( ±Msm2m 
rnru v? m^it±tm lmmtvyfm^t mm) * 
7%t=FX'%iEt&fmt . i mm? o 

•y ? «^<9*ft^ixco&g?W&:si:*>±A* Di7 STOR 1 

SSH 2 ffiffl? a -y ?«^0**t^^&^to£:ii *>±*< 
0 x -y ^T-m 2 ^^<7)jgJ^3r$e»NVl^ 

S^W^^-C'±fe^lfeJ:t/±fe^2£0 
-jSc7)^ff5^r^tS^VU^ ( ±f ESS 1 itf Jjl 2 <0- 
ji<7)^ix-fix<7)iK#^^^{il b'-y hco**V ■ f- 

[0019] &tzw\<Qmtmmizi5^x , sdram 

(Synchronous D RAM ) (Di. 0 %m 1 it 
K<?>~>y7vi-x ■ **Vmm±7U'y*yi7ffi&XW, 

[00 20] 0K.i!ktf.i'>7n1-A • ^^U^SJi^D-y 

^m-f-^2ocox v&tntm LXT—?mmti t 2®£% 

h^o^h. ^hVphZ&^-fWg. (DDR) SD 
RAMIi7a-feyy/' .X^y • -f— ?T?a<y?<02 
o<7)x -y ^WTfS i i: IzJa ->XimX'Z hW<T> 

mzmtt?&tzfrcDmwmz**:vm&x'mittm* 
[ 00-21] guar* mmmzDRAM&mm&xism 

OimitTfi- K±c0fK#V^-y h- (socket) #*rL 

R A M fc*t t X X * & KB 0 v t -y 4r- : J±.X'ffl t tf i'Oft 

[0022] ^c7)^raii:ggfWC' H Je : 5r«B'r5rS«-ri> 
*^(i^c7)^fcii^3<J:otcDDR SD RA 

[00 23] 

[^co^iSOJg®] H3 5-#fig-rtUf. *&wco-n 

tmmizz^xi/ym-t-x ■ ^^mm^nm-th^ 

R SDRAMtcgtM^-LTSDRAMtMaLTie 



&$*U>. L*»U SDRAM<0fifflJ48WB<0flEff«»t 
7-f -y^DRAM (SGDRAM) ODi^DDR S 

dramj: K>ax*: vmmzmmxzht^oztt>m 

[0 0 24] m3cr>~>X7-Ui®mm3 0 2lz£*)m& 
ZtlZ 9 n >y ^fl^C LOCK** h<Om®&}%9 O -y ? 
ff-f-CLK. /CLK£fS££tfSll^#?o-y??g 
£353 0 0£-&tf. ft-f-CLK, /CLKIiy^Dt 
X • * * U ^«3 0 2 <0 2 A^ffi^f SritfcH- S . 

[0025] i/yfui-x ■ ^^^m.3 0 4n<r>nw> 
^u-y^m^oeitmx.^. mclk, /clkw 

#X -y i^ff ^*>±*« OX -y ^T'^JS/NVl^X ( n a r 
row P u 1 se) ^m^-E. P, 

O. P (EVEN_P. ODD_P) \mWLi5Z.V$m. 

[0 0 26] i^?0-rX • ^^r ygS3 0 4fciM*JPfig 
3 0 2^>f^7x -X(i$ljffll»3 0 2 H P 
X/Mfflln^'-y^ • xx >y h 3 1 fcJ: VmiZixh*^ 

y • TH^xi>i;tf$ijffl!+f^a*-ri»rKux / /sijffii 

AX3 0 8m. 

[0027] M^TSJT'-^ 'AX(DQ) 31 0Ji$(JfflI 
S3 0 2l*lS6cO^>'^a^- ^^yg«3 04i:*# 
S^ftjffllfc J: V^Hi L$iJ^lo y'7?32, 3 3 HW;>< 

(DQS) 3 1 2tii^^^D^ ■^t'Jill3 04fr 
^©Jffll^rtgBcOx-^ • X ho-y • XfT'J y^msi 

(data strobe steering cir 
c u i t ) 3 4 1^7-'- ? • Xha-^ft^" ( DQS) $r 
^frTS. -r— * • • (DQM) 3 1 4li*lJ 

M3 0 2 rtgfftfOD Q Mftjflfo y 7 ?3 5^SDRA 
M3 0 6s\cr>T-? ■ 7X^ffii (DQM) SrajR-T 

[0028] H4(iB!^tilL : e- HT#*>^flSI (lat- 
ency) 2J)|Oyy?DtX • ^^y^S<0i!)f^$: 

iKB^-r § * ^ = ^^la-c-fc h . . 

[00 29] ©^tg>'NV^EVEN_P. ODD_Pti 
C L Kte±Xf/C L K *>±# 0 X -y ^"C#* 
^1^.. ^tt!b^(±CLK<7)ir*>±^0X y^T-%* 

x-y^'T-ai^$n&7 ; -^J:0 2^n-y^ • *T4 7)Vm 
^{•tKch-h. latency=2)M^iiJlf-^ ! 

[0030] ia^ei^^o-y^^s3oo(ii:*>±A^ 

0 X -y ^Tfi/h^" -y ^ - £ ^-Tfi-^C L K . /CL 
K£$k£$-(2:&. fi?D-i(f. CLKfcJ:Z//CLK<7)S:*> 
±7^' Ox -y yT'<7)$ijqS$a7t: 5 %^tiio«J:l^ 10ns? 

n-v-rmmzftxtt, a. snsiit-^v^ ') 

^H>) (wi ndow) 'J tJit/^JW^tffiffl 
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[0031] Lfc^T. ^Wm?—? *7 4***7 

zmaz-itxT-fzimt&mwm&iTSwj iz& 
[0032] m3cn**v$m.3 o 4\mu?v ?m 

fCLK, / /CLK$rSfrri>?t»^2'?tfO^O-y^ • 

yZ&Wb-t&fi.X'— pco?D7^ • by ££K>gilitf; 

SDRAMfc±#a>£T:^*f-f 6±ft5j&K ( d ow 
nward compatibi 1 ity) 

[ 0 0 3 3 ] 0 5 lZ±QjmsimX'h o l*^— ?cD? o 
•y? ■ by (38fty) £S£-?-&f£*cOSDRAM 
Sria^-TI.. I6IJCLK (4 0ftyK) iJitf/ 
CLK (4 1#t>'K) £S^l-t'§>^^20<7)^0 
•y ? • b'y$r^*^^ffii, 58tySD RAM^v 

^■-v^m^m^mmmxh^ . 

[0034] *^BJC«€» S D R AM(i±(asm*>*>Fnr 

*&.wz*txmM*®%iz-tz>. mkwy-TVhm 

yft^" (DQS) IzmthliOX'foh. iKMSDRA 

wtuf-f ■ xyu-7m^*mxi,tz. z\ti\±m 
mzmx-itiLT-ffim&zti. s^ii^T-'-^^xh 

D-Z-fylstrobe i n ) J: 3 

x-? • xho-y • by (DQS) JrftflnL*:. 
[OO35]05£2 tiittlf, o -y 

^MIMCLK (3 8ft» fcitfCKE ( 3 7# 
by) tjfiV^3 6#b>-C<?)QS^$)l.. Cl<y»JJi^ 

[0036]**, -s^mmm? n-y? m^immmm. 
iztt%%m%*& a u s*f kd q sfi-^<7)„ a B etc^# 

Sr-^S. r^? • bya>£>«<8iftTVtfi.fcr. sg^ai 
L^lJS^S^r-^tM Sy^fcMilL^DQS 
tK^W S^y't^fy^^ • X^fi- (p'oten 
tial skew) 5r5lt^"f. 

[0037] tzijT-fim&zti&tifmtJEmizmt 

»DQS^b/;Ktogg 1 e) SixSClfciii: 
Xi>W£X'hh. Ltzt^X. *<?)£o?£X*x.-im 

DQstJitfr-^ ■ v>mimmmz7>i—TX'— ji 

fc^gBCAX (bus) x-? • tytDQS 

mizfa-y? ■ by (^teteobyag) Sr-tXT^ft 



[0038] Z(0X o %W%Z£Umi-t&tzMZ. * 
f&BjiiT-'-;? • xho-y (DQS ) b-y$rSS^*)S 
^a y^wabyj&^3<liiixrT-^ • \z><7)&<t,z 

[ o o 3 9 ] 0 6 c« LfizW^mtcmmmizti v ^ 

DQS (4 5#b°y) liVSS (4 4#by) tD 

Qs (4 6#ty) mizomzixh. ±®mmz®& 

[ 0 0 4 0 ] 0 7 , *WJV,Zi& h 6 6 by 

• i^y?n-rX • ^t'J^I^W^^-y • by 

/tby-T»>b{±2-PO^a>y^ • by (CLK (4 5 

#by) . /clk (4 6#by) ) ££tr#. *-x 

• XbD-/ - by (DSQ) Oft0^S'MO2o 

cox-^ • xvu—y ■ by (uqs ( 5 i#by) „ 
lqs (i 6#by) ) zmm-tz. 

[0041] ^ggt&ftBM^'W h<r)T-?lz1$l,xm 

■ ( D Q 8£V"> LD Q 1 5 ) b n-rft 

(uqs) izx immzti. tw<4 h ■ ( d 

Q0^rV^LD.Q7) {iTfirxho-yfl^- (LQS) IZ 

[0042] z<ommi7-?Aj}£>m.x'Zz>fc^T 
fMz^x. t-9 ■ 'wmcr>mffiizif%)%m%<\M 

[0043] Ltztf-yX. i^X-f ■ ^X±.<T> 
m«cr>JU b ■ T-?ZW\*lzmwthJ:o< l z-?hzt 
t>mt Lv\ #-DQSfi-^(i*-^-7- • -r-?£ 

mmizim-t&xuzL. 2o«DQSft^(±2v^ h 

f&f&iJU b-fflWr-f ■ ^ho-ZH (sche 
m e ) ££lfft-f h . 

[ o o 4 4 ] @ 7 izm^fs LttftwnmtmKmmm 
iz£-oX. yy^otx • ^^eyg»S2-p<?)^-^ • 

■ by (UQS, LQS) Ti&f£"$*&. 2o 

cot—? ■ xbxj-y ■ by ( i 6#by. 5 lSb 
y) \m%ifi*>h?w7 ■ ty*>f,llfitf-^ • b 

[0045] mi <rmffi&mt l z&\ix . uQs^tst 

y (vssQ£052§by) t^il^by (50ft 
y) f3(cS>l>5 lffbycsw^T fefiixtf. lqsa< 
tlty (vddqcoi 5#by) t#i^ey ( 1 7 
Sty) |^cj>6 1 6#by^|iji9^-C^^i.. 

[0046] ^mmmizii^x . ■ xba-y 

■ Kymata y 7 • bya^JK^fiTx-* ■ by 
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[0047] *^HJtm*$iT^: J: 3 h - fj«^r 
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